described in (1) , following the manufacturer protocols. The resulting captured, pooled libraries were checked for quality using an Agilent 2100 Bioanalyzer and quantified using the Qubit. Paired-end Illumina sequencing was carried out on either the Illumina MiSeq or HiSeq 2000.
Data Processing and Alignment. Data were processed following the bioinformatic workflow and methods of (1, 2) with minor modifications detailed below (scripts and associated files available at github.com/Smithsonian/Compositae-COS-workflow.
Transcriptomes were assembled de novo using Trinity v2.5.1 (9) , with the default normalization. The resulting contig file was incorporated into the PHYLUCE pipeline with the remaining files. Reads from the Illumina sequencing were cleaned and trimmed using Trimmomatic 0.36 (10) with a sliding window of 20 bp, retained only if they had a quality score of Q20 or greater, and assembled into contigs de novo using the SPAdes assembler (v.
3; 11). Contigs of each taxon were analyzed in the PHYLUCE pipeline (v. 1.5.0; 12, 13), which generates orthology predictions across loci and taxa in a conservative manner, specifically, when two or more contigs from a single taxon match a targeted locus, that locus is removed for that taxon. Nucleotide alignments on individual loci were carried out in MAFFT (v. 7.029b; 14).
Phylogenomic Analyses. We generated phylogenetic trees based on a concatenated data matrix of all loci using a maximum likelihood (ML) approach with RAxML (v. 8.2.7; 15) and Bayesian estimation with ExaBayes (16) . For the ML analysis, we used PartitionFinder2 (17) with the rcluster search option and AICc criterion to identify the best nucleotide substitution model for our individual loci. For the majority of loci, GTR+I+G was the best model, and we therefore applied this model to the entire concatenated matrix.
These RAxML analyses included 1000 rapid bootstrap replicates using the best tree search.
Bayesian estimation was carried out using ExaBayes (4 chains with 10 million generations each, GTR model, discarding 25% of the sampled trees as burnin) to create a consensus tree. In addition to the concatenated approaches, we analyzed our data using a pseudocoalescence method as employed in the software program ASTRAL-II (hereafter ASTRAL, v4.10.2, 18) to compute a consensus "species" tree based on individual gene trees. To prepare the data for ASTRAL, gene trees were generated based on the individual loci recovered from PHYLUCE using best models from PartitionFinder2 in RAxML with 1000 bootstrap replicates each, which were then input into ASTRAL using the default parameters.
Divergence Time Analyses. We generated a time-calibrated ML phylogeny using the program RelTime which is suitable for large datasets (19) (20) (21) . Local clocks were used for each lineage and the GTR model was employed with a gamma distributed model and five discrete gamma categories. The "Use all sites" option was employed for the analyses. For calibration points (SI Appendix, Table S1 ) to constrain nodes in the ML phylogeny, we utilized either seven or eight fossils by either excluding or including a putative (and controversial) fossil pollen sample from Antarctica, as variously included in other studies (22) (23) (24) . We tested different calibration scenarios for the minimum and maximum ages of the root of the family, different age constraints of a key macrofossil, and the inclusion/exclusion of some taxa on particularly long branches at the base of the tree to assess the effect of different combinations (SI Appendix, Table S1 ). The presented chronogram (also used for biogeographic and diversification rate analyses) is based upon setting a maximum age for the root of the family to 91.5 MYA, which represents the Apiales/Asterales split that was used in previous studies (22, 23) . Goodeniaceae was removed as an outgroup following Kumar et al. (25) and Mello et al. (26) ; Chuquiraga and Fulcadea (Barnadesioideae: Asteraceae) also were excluded because their inclusion during preliminary runs resulted in unreasonably old age estimates (SI Appendix, Table S1 ).
Historical Biogeography. Ancestral ranges were estimated using ML implemented in BioGeoBEARS (27, 28) on a dated phylogeny pruned to include only one species per genus. Six models were explored including dispersal-extinction-cladogenesis (DEC), the likelihood version of DIVA (DIVALIKE), and the BayArea likelihood version of the range evolution model (BAYAREALIKE), each run with and without the j parameter which incorporates founder-events into the model and allows for one of the descendants to jump to a new range outside the ancestral range without requiring anagenetic dispersal (SI Appendix, Table S2 ). All terminals were coded as present or absent in 10 broad geographic areas based on present day distributions of each genus following (29) including: 1) southern South America and the southern Andes region, 2) north and central Andes region, 3) Brazil including Guiana Shield, 4) southern and central Africa, 5) northern Africa-Mediterranean, 6) Europe-Eurasia, 7) Asia, 8) , southeast Asia to New Guinea and Australia, 9) North America (including Hawaii and Mexico), and 10) MesoAmerica-Caribbean (SI Appendix, Table S5 ). We also carried out biogeographical stochastic mapping (BSM) to estimate the number of dispersal events between each of the defined geographic regions based on ancestral-area estimation in BioGeoBEARS (30) . This resulted in the mean and standard deviations for anagenetic dispersal or range expansions (A --> A+B, i.e., from geographic area A expanding to geographic areas A and B), extinctions (A+B --> A), cladogenetic (speciation) range expansions involving sympatry (A --> A, A) or jump-dispersal events (founder-events) (A --> A, B) from 50 stochastic maps following (31) .
Diversification Analyses. Diversification rates were estimated with the software
MEDUSA: Modeling Evolutionary Diversification Using Stepwise Akaike Information
Criterion (AIC) (32) using the dated ultrametric tree described above and pruned to the level of tribe. Species richness data detailing the number of species per tribe were taken from Funk et al. (33) (SI Appendix, Table S6 ). The mixed model of either birth-death or Yule and the corrected AIC criteria were used in the analyses. Table S6 . Species Richness data for MEDUSA diversification analyses.
